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STUDY ON FORCE DETECTION OF MULTI-DEGREES-OF-FREEDOM ROBOTIC FORCEPS
USING ADISTURBANCE OBSERVER

-
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REHE A TF

TRBURZ RSB Tt JE R A T2 S B akee

Recently, laparoscopic surgery using robotic support systems has been performed. In such a surgery, force
feedback is in demand. However, insertion of an electrical sensor into human body should be avoided due to a

medical safety reason. In this study, sensorless estimation method of a disturbance force of robotic forceps

based on disturbance observer is proposed. First, a multi-DOF robotic forceps, termed DSD forceps, is

modeled as two link mechanism with constraints, and equation of motion is derived using the Lagrange

multiplier method. Second, the derived equation of motion with disturbance force is rewritten as augmented

multi-input multi-output (MIMO) state space equation, and disturbance observer is constructed to estimate the

disturbance force. Finally, simulations are carried out to verify the proposed method.
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